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© CranJai 

© A cranial screw (10) transparent to X-ray or magnetic 
fields so that it is compatible with CT or MR scanning 
techniques. The screw (10) has a hollow shank (12) with a 
threaded distal portion (22) for insertion into a hole in the 
cranium and an emergency removal drive (14) head spaced 
proximally from an insertion drive head (16) by a frangible 
connecting portion (18), so that if excessive torque is placed 
on the screw during insertion, it will break at the frangible 
portion (18) leaving the emergency removal drive head (14) 
and the threaded distal portion (22) intact so that they can be 
removed using the emergency removal drive heed (14). 
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Cranial Screv 



Field of the Invention 

5 

The present invention relates to a cranial screw, and more 
particularly a cranial screw that is transparent to X-ray 
and magnetic resonance fields so that it can be used with 
CT and MR scanning techniques. 

10 

Background of the Invention 

Cranial screws are inserted into a surgical bore through 
the cranium to provide access to the interior of the 

15 cranium so that a variety of procedures can be performed, 
for example, so that the internal cranial pressure may be 
monitored by equipment external to the cranium. 
Traditional cranial screws are made of stainless steel and 
have a hollow shank, which has a distal portion for 

20 insertion into a hole in the cranium, and a drive head. 

The distal portion may have a self -tapping thread which is 
tapped into the cranium as the bead of the screw is turned 
with a wrench. Stainless steel is very strong and is made 
to withstand even very large torquing forces that must be 

25 applied to insert the self -tapping thread into the cranium. 

However, stainless steel cranial screws interfere with an 
X-ray or a magnetic field, thus, making diagnosis of the 
patient with the emerging technologies of CT and HE 
30 scanning difficult, if not impossible. CT scanning is 
essentially a computer-assisted X-ray machine which is 
used to diagnose conditions of the body. An HE scanner 
uses a resonant magnetic field to diagnose conditions of 
the body. 

35 
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Because of the increasing importance of CT and HE 
scanning, an effort has been made t make surgical 
appliances which are traditionally applied to th cranium 
out of materials which are compatible with CT and MR 
5 scanning, that is. materials which are transparent to 
X-ray and magnetic fields. A variety of plastics have 
been suggested for this purpose. However, plastics do n t 
have the strength of stainless steel. It is possible that 
if a traditional stainless steel screw is fabricated in 
10 plastic, the forces experienced during insertion could be 
large enough to shear the threaded portion of the screw. 
This is an undesirable result, because it is very 
difficult to remove the remaining threaded portion of a 
screw that is left in the cranium. 

15 

It would be desirable to have a cranial screw that was CT 
and MR compatible but at the same time could be easily 
removed if the screw were overtightened ^ 

20 Throughout this patent application the word "distal" will 
be used to indicate that portion of the screw which faces 
closer to the cranium into which tlie screw is inserted, 
and "proximal" will used to indicate that portion of the 
screw which faces away from the cranium. 

25 

Summary of the Invention 

The present invention provides a cranial screw which is CT 
and MR compatible and which is specially designed with 

30 double drive heads separated axially by a frangible 

portion of the shank. Thus, if the screw breaks, it will 
break at a predetermined portion so that an emergency 
removal drive head is left attached to the broken shank 
and so that the broken portion of the screw may be easily 

35 rem ved from the cranium. 
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The screw preferably includes, a hollow plastic shank which 
has a lumen for providing access to the interior of the 
cranium. The shank has a distal end adapted for insertion 
into the cranium and a proximal end extending outside the 
5 cranium. The distal end of the screw has a threaded 
portion. An emergency removal drive head is integrally 
connected about the exterior of the shank adjacent the 
threaded portion. An insertion drive head is integrally 
connected about the exterior- of the shank and spaced 

10 proximally from the removal .drive head. A frangible 
portion of the. shank integrally connects the emergency 
removal drive head and the insertion .drive head. If 
excessive torque is placed on the screw during insertion, 
the shank will break at a preferential position on the 

15 frangible portion, of the shank, leaving the emergency 

removal drive head and the threaded distal portion of the 
shank in. the cranium, so that the emergency removal drive 
head can be used to remove the broken portion of the shank 
from the cranium. The vail strength of the frangible 

20 portion is preferably less than that of the threaded 

distal end of the shank. The screw is preferably made of 
one uniform material. However, the frangible section may 
be made of a different and frangible material. The screw 
is made of a material or materials which are transparent 

25 to X-ray or magnetic fields. 

The threads are preferably self tapping. The distal tip 
of the shank is preferably chamfered for easy insertion. 
The lumen of the. hollow shank is preferably slightly 
30 tapered to facilitate molding. 

The proximal end of the shank preferably extends 
proximally from the insertion drive head, so that it may 
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b connected to equipment external t th cranium. This 
external porti n may be conf igur d t accept a standard 
lner lock connection. 

5 The distal end of the emergency removal drive head may be 
formed into a circular flange, and a washer may be placed 
about the distal end of the shank to provide a tight seal 
between the flange and the cranium when the screw is 
tightened into place. 

10 It can be seen that the present invention provides a 

cranial screw which is compatible* with CT and HR scanning 
and which is specially designed to accommodate the weaker 
materials, such as plastics, from which it is made. The 
special design will cause the screw to break if it is 

IS over-torqued in a part of the screw which leaves 

sufficient structure on the portion of the screw that is 
sheared off in the cranium, so that it may be easily 
' removed with a socket driver. 

20 Brief Description of the Drawings 

These and other advantages and features of the present 
invention will become apparent from the following 
description of certain embodiments of the invention taken 
25 in conjunction with the following drawings in which: 

Figure 1 shows a perspective view of the cranial screw of 
the present invention; 

30 Figure 2 shows perspective views of the cranial screw 
of the present invention inserted into the cranium: and. 

Figure 3 shows a cross-sectional view of the cranial screw 
of the present invention. 

35 
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Detailed Description of the Preferred Embodiment 

Referring now to Figure 1. there is shown the cranial 
screw 10 of the present invention having a hollow shank 12 
5 and emergency removal drive head 14 and insertion drive 
head 16 separated by a frangible portion 18 of shank 12. 
Shank 12 has a proximal portion 20 extending proximally 
from insertion drive head 16. 

10 The distal portion 22 of shank 12 includes threads 24 
which are preferably self -tapping threads. Threads 24 
extend from the distal tip 26 of screw 10 up to the 
distally-f acing surface of emergency removal drive head 
14. The distally-f acing surface of emergency removal 

15 drive head 14 may be formed into a circular flange 28. 
Washer 30 is placed over distal portion 22 to provide a 
tight seal between, flange 28 and the surface of the 
cranium when screw 10 is tightened down against the 
cranium. This permits a tight fluid connection through 

20 the cranium without leaks around the outside of th screw 
so that, for example, accurate measurements of 
intracranial pressure (ICP) can be made. 

Emergency removal drive head 14 and insertion drive head 
25 16 are preferably formed into a hexagonal cross-section so 
that they may be easily received within a standard socket 
driver. 

Proximal portion 20 extends proximally from ^insertion 
30 drive head 16 and is adapted for connection to other 

equipment external to the cranium. Preferably, proximal 
portion 20 is formed as a standard luer lock with luer 
lock tabs 32 extending radially fr m the proximal tip of 
proximal portion 20. 

35 
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The distal tip 26 f cranial screw 10 preferably has a 
chamfer 34 f r easy insertion into a hole in the cranium. 

Referring now to Figure 3. there is shown a 
cross-sectional view of the cranial screw of the present 
invention . 

It can be seen that the thickness of the wall of the screw 
shank, including the thickness added by threads 24. is 
thicker in the distal portion 22 than in frangible portion 
18. In the preferred embodiment, the wall in distal 
portion 22 is 5V to 40\ stronger in torsion than the wall 
in- frangible portion 18. It is believed that this 
difference in wall thickness is not critical, but that any 
appropriate thicknesses could be used that would permit 
the entire shank to be strong enough to withstand the 
torque applied during normal insertion of the cranial 
screw into the cranium and at the same time would permit 
the shank of the screw to break preferentially in 
frangible portion 18 if it were to be over-torgued. 
Alternatively, a groove cut may be formed on the outside 
wall of frangible portion 18 to provide a predetermined 
weak point. Other frangible configurations could also be 
.used. 

It will be noted from Figure 3 that the internal diameter 
of the shank tapers from the distal portion 22 toward the 
proximal portion 20 to facilitate molding of cranial screw 
10. This tapering permits the screw to be easily removed 
from the .mold. 

It will also be noted from Figure 3 that the internal 
diameter of the screw in proximal portion 20 is greater 
than the internal diameter in the remaining portion of the 
shank, and that the transition r ne 40 app ars just 
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proximally f insertion drive head 16. This transiti n 
zone is included so that the dimensions of proximal 
portion 20 will be those of a standard luer fitting. 
Thus, the cranial screw can be easily adapted to standard 
5 external equipment without having to compromise the 
frangible design of the screw. 

The screw is preferably made of one uniform material such 
as polyether-imide. I prefer the brand of polyether-imide 
LO sold under the trademark "ULTEM" by the General Electric 
Company. Other materials from which the screw can be made 
are polycarbonate, polyamide-imide. or other high strength 
engineering resins. 

L5 Referring now to Figure 2. the operation of the present 
cranial screw 10 will be explained. Figure 2 shows a 
cranium 50 with a complete cranial screw 10 inserted 
through a hole in the cranium which is made by standard 
surgical techniques well known to those skilled in this 

10 art. Distal portion 22 of cranial screw 10 is shown in 
dashed lines inserted into the cranium. Distal tip 26 of 
screw 10 may extend all the way through the cranium and 
project into the cranial space or it may stop inside the 
cranial bore and be flush with the inside surface of the 

25 cranium, as desired. Another cranial screw 10 s which has 
sheared off during insertion is shown in cranium 50. It 
can be seen that cranial screw 10' has sheared off in the 
frangible portion between emergency removal drive head 14 
and insertion drive head 16. It can be seen that 

30 emergency drive head has been left integrally connected to 
distal portion 22', so that the portion of cranial screw 
10 1 that has sheared off may be easily removed by placing 
a socket wrench over emergency removal drive head 14 1 and 
merely unscrewing the portion of cranial screw 10 1 that 

35 has b en left in the cranium. 



♦ 

-3- 



019545 



Thus, the present invention provides a cranial screw which 
is made of materials which are compatible with CT and HE 
scanning. The structure of the cranial screw of the 
5 present invention is specially designed to recognize that 
CT and MR compatible materials may be weaker than the 
stainless steel that is used for traditional cranial 
screws, so that the cranial screw 10 of the present 
invention will break, if it is over-torqued during 
10 insertion, at a preferred position on the frangible 
portion 18 of shank 12. so that the portion which has 
sheared off may be easily removed. 

While the present invention has been described in 
15 connection with certain preferred embodiments, thos 
skilled in this art will appreciate that certain 
modifications may be made without departing from th scope 
of the present invention. It is, therefore, not intend d 
that the present invention be limited except as s t forth 
20 in the following claims. 
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CLAIMS : 

1. A hollow screw adapted for insertion into a hole 
through the cranium c mprising: 

a hollow shank having a lumen for providing access to 
the interior of the cranium, having a distal end adapted 
for insertion into said hole and having a proximal end 
extending outside of said cranium; 

* •"«..%**.*" ** 

said distal end having a threaded portion: 

** 

an emergency removal drive head integrally disposed 
about the exterior of said shank adjacent said threaded 
portion; 

. .. 

an. insertion drive head integrally disposed, about the 
exterior of said shank spaced proximal ly from said 
emergency removal drive head; 

a frangible portion of said shank integrally 
connecting said. emergency removal and said insertion drive 
heads;. 

whereby, if excess torque is placed on said screw 
during insertion into the hole in the cranium, said shank 
will break preferably at said frangible portion leaving 
said emergency removal drive head and said threaded 
portion intact so that the remainder of said broken screw 
can be removed using said emergency removal drive head. 

2. The screw of Claim 1 wherein said screw is made of a 
uniform material which will not show up on an X ray or a 
magnetic resonance scan of the cranium. 
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3. The screw of Claim 1 wherein said frangible section is 
made f a differ nt mat rial from the remainder of said 
screw. 

5 4. The screw of Claim 1 wherein said threaded portion 
includes, a self -tapping thread. 

5. The screw of Claim 1 wherein said distal tip is 
chamfered for easy insertion. 

10 

6. The screw of Claim 1 wherein said lumen is slightly 
tapered to facilitate molding. 

7.. The screw of Claim 1 wherein said proximal end ext nds 
15 .proximally from said insertion drive head and is adapted 
for connection to equipment external to the cranium. 

a. The screw of Claim 7 wherein said extending proximal 
end includes a standard luer lock connection. 

20 

9. The screw of Claim 1 wherein the distal end of said 
emergency removal drive head is formed into a circular 
flange; and, 

25 further including washer to provide a tight seal 

between said f lange and the cranium when said screw is 
. tightened. ' 

10. The screw of Claim 1 wherein 6aid distal end includes 
30 a first wall thickness and- said frangible portion includes 

a second wall thickness less than said first wall 
thickness. • 

35 
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